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Abstract of JP1 0297945 

PROBLEM TO BE SOLVED: To provide heat insulating performances, ultraviolet light screening 
performances, electric wave transmitting performances, etc., without influencing bond strength between 
glass and an intermediate film layer and to secure colored color tone, transparency, reflection prevention, 
etc., by laying a laminated intermediate layer of three layers between two sheets of plate glass-like 
materials and dispersing functional ultrafine particles having specific particle diameters or smaller than 
those on the second layer of the intermediate layer. SOLUTION: Various metals, oxides, complexes, 
inorganic pigments, etc., are used as functional ultrafine particles dispersed on the second layer of an 
intermediate layer and the particle diameters of the particles are <=0.2 &mu m. Preferably the particle 
diameters are about 0.1 -abut 0.001 &mu m and the particle diameter distribution is uniformed. The first 
layer and the third layer are preferably a polyvinyl butyral film. The second intermediate film is a polyvinyl 
butyral resin or a vinyl chloride resin. The second intermediate film used is a raw material resin obtained 
by heating and softening a polyvinyl butyral resin at 55-90 deg.C, mixing and kneading the resin with 
functional ultrafine particles in an amount of 10-0.01 wt.% to uniformly disperse the ultrafine particles. 
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(54) SAFETY GLASS AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide heat insulating performances, ultraviolet light 
screening performances, electric wave transmitting performances, etc., without influencing 
bond strength between glass and an intermediate film layer and to secure colored color tone, 
transparency, reflection prevention, etc., by laying a laminated intermediate layer of three 
layers between two sheets of plate glass-like materials and dispersing functional ultrafine 
particles having specific particle diameters or smaller than those on the second layer of the 
intermediate layer. 

SOLUTION: Various metals, oxides, complexes, inorganic pigments, etc., are used as 
functional ultrafine particles dispersed on the second layer of an intermediate layer and the 
particle diameters of the particles are <0.2 fl m. Preferably the particle diameters are about 
0.1 -abut 0.001 \l m and the particle diameter distribution is uniformed. The first layer and the 
third layer are preferably a polyvinyl butyral film. The second intermediate film is a polyvinyl 
butyral resin or a vinyl chloride resin. The second intermediate film used is a raw material 
resin obtained by heating and softening a polyvinyl butyral resin at 55-90° C, mixing and 
kneading the resin with functional ultrafine particles in an amount of 10-0.01 wt.% to 
uniformly disperse the ultrafine particles. 
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* NOTICES * 

JPO end NCIPI ire net responsible for tny 
dtutai caustd by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not bo translated. 
3. In the drawings, any words are not translated 



CLAIMS 

[Claim(a)] 

[Claim 1] The glass laminate characterized by particle size making the intcriayer of the 2nd 
layer in these three layers come to distribute • functional idtrafina particle 02 micrometers or 
less in the glass laminate which prepared the doubling intertayer which consists of three 
layers between the transparence glass plate-like objects of at least two sheets. 
[Claim 2] The glass laminate according to clam 1 with which said tst layer and 3rd layer 
intertayer are characterized by being polyvinyl butyral resin. 

[Claim 3] The glass laminate according to claim I or 2 with which said 2nd layer intcriayer is 
characterized by being polyvinyl butyral resin or vinyl chloride resin. 

[Claim 4] the particle size of said functional ultra fine particle — 0.15 to 0.001 micrometer it is 
— glass laminate according to claim 1 characterized by things. 

[Claim 5] The glass laminate according to claim 1 or 4 with which the mixed rate of said 
functional ultra fine particle is characterized by being 10.0 - O.OtwtV 

[Claim 6] said functional ultra fine particle — the metal of Sn. Ti. Si. Zn. Zr. Fo, aluminum, Cr, 
Co. In. nickel. Ag.Cu.PtMn. Ta. W. V. end Mo. an oxide, a nitride, a sulfide or Sb. and F Glass 
laminate according to claim I characterized by being each independent object of a dope 
object or the composite which comes to choose at least two or more sorts from these. 
[Claim 7] The glass laminate according to claim 1 with which said glass laminate is 
characterized by being a wmdowpane for automobiles. 

[Claim 6] The manufacture approach of the glass laminate characterized by making the 
htertayer of the 2nd layer m these three layers distribute a functional uftrefine particle 02 
micrometers or less, and carrying out glass laminate-tied processing for the glass plate of at 
least two sheets in the approach of manufacturing the laminated glass which prepared the 
intertayer layer which consists of three layers between the transparence glass plateHike 
objects of at least two sheets. 

[Claim 9] said intertayer film of the 2nd layer — particle size 02 micrometers Make it 
distribute and it considers as a functional particle distribution plastieizer. the following 
functional ultra fine particles — the inside of a plastieizer — less than [ 80.0wt% ] — 
Subsequently, the manufacture approach of the glass laminate according to claim 8 
characterized by being the resin film which consists this functional ultra fine particle 
distribution plastieizer of raw material resin distributed to homogeneity in a functional ultra fine 
particle to resin by 50wt(s)Y with carrying out the Shimowake powder addition and carrying 
out mixed kneading. 

[Claim 10] Particle size to the solvent which dissolves polyvinyl butyral resin 0.2 micrometers 
Following 0.001 After distributing the functional ultra fine particle more than mum to 
homogeneity, [ said intertayer of the 2nd layer ] After making homogeneity dissolve this 
solvent in polyvinyl butyral resin with a plastieizer and other additives suitably and carrying 
out mixed kneading. The manufacture approach of the glass laminate according to claim 8 or 9 
characterized by being the rjoryvinyhbutyrat-resin film which film-ized from this raw material 
resin for interlayers, and was dried and obtained by 50 - 110**. 

[Claim 11] Said particle size at least said intertayer of the 2nd layer to the polyvinyl butyral 
resin which heated beyond the temperature of 55-90 degrees C which is a glass transition 
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point and was softened 0.2 micrometers Following 0.001 The manufacture approach of the 
glass laminate according to claim 8 characterized by being the poryvinyf-butyrar-rcsin film 
which adds the functional ultra fine particle more than mum directly, carries out mixed 
kneading, end consists of raw material resin for interlayers which carried out homogeneity 

distribution. 

[Translation donej 
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♦ NOTICES ♦ 

JPO tnd KCIPl are not responsible for any 
desagei caused by th* ut» of this translation. 

1. This document has boon translated by computer. So the translation may not reflect the 
original precisely. 

2. **»* shows the word which con not be translated. 
3 In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the glass laminate which has the engine 

performance excellent in en adhesive property, transparency, and endurance. 

[0002] 

[Description of the Prior Art] functional grant of the clearance in recent years and structural 
glass, coloring and heat insulation, ultraviolet-rays cutoff, electric-wave transparency, etc 
etc. — of course — the glass for vehicles — also setting — in the car — a connoisseur — 
the solar-radiation energy which carries out ON is covered, and from the object which 
reduces a temperature rise bi the car and a cooling load, further, human material both sides 
and in order to make it environment-friendly, heat ray electric-shielding glass and the thing 
which added ultraviolet-rays electric shielding are adopted as vehicles. Moreover, in this glass 
for vehicles, the high permeability ability of various electric waves is especially required 
increasingly with the high temperature line ultraviolet-rays electric shielding engine 
performance recently, having sufficient light permeability in the Green color tone. Among 
those, the following applications are known as what distributes a particle or an uttraflne 
particle to the intertayer of laminated glass. 

[0003] For example, the intertayer for short wave Nagamitsu line cutoff nature laminated glass 
which made ptasticizstion polyvinyl butyral resin contain an optical absorption agent and the 
particleHike unlimited matter is indicated by JP.2-22152A the glass laminate for automobiles 
which comes to form the mixing layer of an uftrafine particle and a glass component between 
transparence plate-l&e part material is indicated by JP.4- 160041 A further, in JP.4-2S1B42A 
it has the intertayer which contained the silicon-dioxide particle to ethylene ethyl acrytate 
coporymerization resin, and glass laminate disclosure is carried out at it Furthermore, the 
glass laminate which made the doubling intertayer distribute a functional particle is indicated 
by two glass laminates (Japanese Patent Application No. No. 007944 [ 07 to ]. No. 165489 
[ 07 to ]) of application of our company. 

[0004] However, doubled the functional uftrafine particle, it was made to mix in an intertayer. 
bond strength with an intertayer was influenced together with glass with adhesion, the class of 
mixed particle which carries out laminating processing, the amount of mixing, particle 
diameter, etc. in direct glass and this intertayer. and the aforementioned glass laminate was 
not desirable. For example, when a particle was an oxide system, the bond strength with glass 
increased, when it was an object for automobiles, the impact absorptive power at the time of 
glass laminate destruction decreased, and there was a trouble on insurance. 
[0005] 

[Problem(s) to be Solved by the Invention] It is distributing in an intertayer layer suitably and 
making it contain a functional uttraflne particle, without affecting the interlayer layer for 
laminated glass which makes this invention in view of such a conventional technical problem, 
and is used from the former. Functional characteristics, such as heat insulation property, 
ultraviolet-rays cutoff engine performance, and electric-wave permeability ability, are given, 
moreover, it glares with reservation and reflexibility of control of the color tone of a clearance 
thru/or coloring, and fluoroscopy nature, and prevention of admiration etc. is brought about 
with sufficient balance. **, Can acquire the quality which is not different from conventional 



lamoiatod glass, end neither special component presentation glass nor special surface 
treatment glass is needed And it remains as it is and a bmirteted-gtass production line 
present in use can be performed by the tairrinated-gtass-izod processing activity. For 
example, cheaply, easy moreover, it can respond to the magnitude and the gestalt of glass 
freely, ond glass, glass and glass, plastics. Mayer glass, etc. can be manufactured. Of course, 
structural aperture material offers the aperture material for automobiles, the aperture material 
for airplanes, and the useful functional laminated glass that can apply also to the glass for 
windshields enough especially, and becomes the optimal thing for the latest needs. 
[0006] 

[Means for Solving the Problem] This invention offers the laminated glass characterized by 
particle size making the intertayer of the 2nd layer in these three layers come to distribute a 
functional uttraflne particle 0.2 micrometers or less in the laminated glass which prepared the 
doubling intertayer which consists of throe layers between the transparence glass ptate-iiko 
objects of at least two sheets. 

(0007] Said 1st layer and 3rd layer intertayer are polyvmyHxityrai-resin film preferably. 
[0008] Said 2nd layer intertayer is polyvinyl butyral resin or vinyl chloride resin preferably. 
[0009] the particle size of said functional uftrafine particlo — more — desirable — 0.15 to 
0.001 micrometer it is . 

[0010] The mixed percentage of said functional uttraflne particle is 10.0 - 0.01 wt% preferably. 
[001 1] Said functional uttraflne particle Sn, Ti, Si, Zn, Zr, Fe, aluminum, Cr, Co, In, nickel. Ag. 
Cu. Pt Mn, To, W, and V, A metal, an oxide, a nitride, a sulfide, or Sb and F of Mo It is the coat 
object which covered each independent object of a dope object the composite which comes 
to choose at least two or more sorts from these, the mixture which contains an organic resin 
object in each independent object or a composite concerned further, or an organic resin 
object. 

[0012] Said glass laminate is suitable as a windowpane for automobiles. 
[0013] Moreover, in the approach of manufacturing the laminated glass which prepared the 
intertayer layer which consists of three layers between the transparence glass platoHiko 
object* of at least two sheets, this invention makes the intertayer of the 2nd layer in these 
three layers distribute a functional uttraflne particle, and offers the manufacture approach of 
the lamina tod glass characterized by carrying out glass laminate-ized processing for the glass 
plate of at least two sheets. 

[0014] moreover, this invention — said intertayer of the 2nd layer — particle size 0.2 
micrometers Make it distribute and it considers as a functional uttraflne particle distribution 
plasticizer. the following functional uttraflne particles — the inside of a plasticizer — less than 
[ 80.0wt% ] — Subsequently, the manufacture approach of the laminated glass characterized 
by being the resin film which consists this functional uttraflne particle distribution plasticizer 
of raw material resin distributed to homogeneity in a functional particle to resin by 50wt(s)V 
with carrying out the Shtmowake powder addition, adding other additives suitably, and carrying 
out mixed kneading is offered. 

[001 5] Furthermore, said particle size this invention to the solvent which dissolves polyvinyl 
butyral resin 0-2 micrometers Following 0.001 After distributing the functional uttraflne particle 
more than mum to homogeneity. [ said intertayer of the 2nd layer ] Suitably, with a plasticizer 
and other additives, make potyvirr/t-butyral system resin carry out the homogeneity 
dissolution, carry out mixed kneading, and the solvent concerned is flbn-ized from the raw 
material resin for film. The manufacture approach of the laminated glass characterized by 
being the polyvin y r-butyra I system resin film dried and obtained by 50 - 1 10 ** is offered. 
[001 6] As for this invention, said particle size at least said interlayer of the 2nd layer further 
again to the polyvinyl butyral resin which heated beyond the temperature of 55-90 degrees C 
which is a glass transition point and was softened 0.2 micrometers Following 0.001 The 
manufacture approach of the laminated glass characterize by be the polyvinyl butyral system 
resin film which added the functional uttraflne particle more than mum directly, and earned out 
mixed kneading, and which was obtained from the raw material resin for film which carried out 
homogeneity distribution is offer. 
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[0017] 

[Embodiment of the Invention] Here, as described above, particle size is 0.2 in the 2nd 
interlayer layer, mum Making it come to distribute the following functional uttraflne particles 
Solar radiation permeability demonstrating enough the functional characteristic of particles, 
such as heat ray electric shielding engine performance, such as 65 etc.% or less, for example 
controlling the scatter reflection of a light region In order to secure a super-low haze value, 
electric-wave permeability ability, and transparency, it is because physical properties, such as 
an adhesive property, transparency, and endurance, are maintained as a conventional 
intertayer for laminated glass even if it makes an uttraflne particle contain, and it can usually 
be made to perform lamtnated-glass-ized processing in an activity with the usual laminated- 
glass production line. Particle size is 0.15 micrometers preferably. It is [ following ] extent and 
is about 0.10-0.001 more preferably, mum It is extent In addition, about the range of particle 
size distribution, it is about 0.03-0.01 micrometers, for example. It is good to be equalized with 
extent. 

[0018] Moreover, having presupposed that the mixed rate of the functional uftrafine particle to 
the 2nd interlayer layer is less than [ 10 0wt\ ] The amount in which solar radiation 
permeability demonstrates enough the functional characteristic of uttraflne particles, such as 
heat ray electric shielding engine performance, such as 65 etc.% or less, for example is 
secured controlling the scatter reflection of a light region. Even if it makes it be a low haze 
value, electric-wave permeability ability, and transparency furthermore and moreover makes 
an uttraflne particle contain, as a conventional interlayer for laminated glass For example, an 
adhesive property. Physical properties, such as transparency and endurance, are maintained 
and it is because [ according to / the usual laminated-glass production line ] it can usually be 
made to perform laminated— glass-tzed processing in an activity. When said particle size has a 
close relation and comes to exceed lO.OwtV it is because especially the aperture material for 
automobiles, of course, stops being able to realize the above-mentioned requirements easily 
also as structural aperture material gradually. When the light permeability Tv is 35% or more as 
for structural laminated glass especially, for example, the mixed rate of an inorganic pigment 
system ultraflne particle is the about [ abbreviation 10-0.1 wt% ] need. It is about 8-0.05wt% 
more preferably, as the object for a building — about 9 — about -0.01 wt% — as a mixed rate 
desirable as an object for automobiles — about 2.0 — about -O.QIwtX — more — desirable - 
- about 1.5 -0.05wt% — it is 1.0 - 0.1 wt % extent still more preferably. Anyway, the mixed rate 
(content) is determined on the balance of the engine-performance maintenance as laminated 
glass, and the functional ability to aim at 

[0019] Furthermore, since these are the things of versatility as an intertayer for laminated 
gtsss. it is desirable that the intertayer carried out the potyvinyhbutyrel system resin film 
(PVB system), and especially if it becomes the interlayer layer which can adjust the quality as 
laminated glass for needs, it will not limit In a concrete target it is plasticity PVB- The 
addition combination of [the Sekisui Chemical Co.. Ltd. make, the Mitsubishi Monsanto Co. 
make. etc. ultraviolet ray absorbents], an antr-oxidant an antistatic agent a thermostabilizer, 
lubricant a bulking agent coloring, the adhesion regulator, etc. can be carried out suitably, 
moreover, the thing for which the noise control engine performance is improved when vinyl 
chloride resin is used as the 2nd interlayer — things are made and it is desirable. 
[0020] Moreover, ethylene-vinylacetate copolymer resin can also be used as an intertayer, 
and it is desirable that the 2nd intertayer also uses the same resin in that case, and it is 
suitable for especially a structural glass laminate. 

[0021] In addition, both are piled up for this interlayer containing an uttraflne particle, and the 
conventional interlayer as an interlayer. Or it is good also as what is considered as the 
configuration of sandwiching this intertayer containing an ultra fine particle by the conventional 
intertayer. 

[0022] A functional uttraflne particle Furthermore. Sn. Ti. Si. Zn. Zr. Fe, aluminum. Cr, Co. Ce. 
In. nickel. Ag. Cu. Pt Mn. Ta. The metal of W, V. and Mo. an oxide, a nitride, a sulfide, or Sb 
and F Each independent object of a dope object Or the composite which comes to choose at 
least two or more sorts from these. That or it shall be the coat object which covered the 



mixture or the organic resin object which contains organic resin in an independent object or a 
composite concerned further It is for discovering suitably heat insulation property, the 
ultraviolet— rays electric shielding engine performance, the coloring engine performance, 
protectiorr-frorrHight nature, etc. as each independent one or a composite, mixture, and a 
coat object and making various functionality and engine performance for which the object for 
a building and automobiles are asked discover as laminated glass. 

[0023] moreover — as a functional uttrafine particle — Sn. Ti. Si. Zn, Zr. Fe. aluminum, Cr. Co. 
Ce, In, nickel, Ag, Cu, Pt Mn. Ta, W. and V etc. — others — various metals, such as Mo. for 
example. Sn02, Ti02. Si02. Zr02. ZnO. and Fe 203 aluminum 203 FeO and Cr 203 Co 203 
Ce02 and In 203 NiO. MnO. and CuO etc. — various oxides, for example. TIN and AIN etc. — 
a nitride or ni tr o g en oxides, for example. ZnS etc. — sulfide. For example. 9wt\Sb203 _ SnO2 
(ATO) The [Sumitomo Osaka Cement make], dope object of F-Sn02 grade. Further for 
example, they are SnO2-10wt%Sb 203 and !n203-5wt%Sn02 (ITO). They are composites, 
such as the [MITSUBISHI MATERIALS CORP. make]. In addition. ATO and ITO It has the 
requirement as an object for automobiles, and is especially desirable. 
[0024] Further, for example Co203-a!urninum 203 (TM [3410 ]. 0.01-0.02 micrometers). 
Ti02-NiO-Co203-ZnO (TM3320. 0.01-0.02 micrometers), Inorganic pigment particles, such 
as] by Dainichisefca Colour & Chemicals Mfg. Co.. Ltd, are mentioned, respectively. Fe203- 
ZnO-O 203 (TM [3210 ], 0.01-0.02 micrometers) — [ — Moreover, for example as Ti02 
uttraflne particle, it is specifically. IT-S-UD[0.02micrometer. ] by the Idemitsu petrochemical 
company, and UF 01 [0.018 mum. Tie Oxide Chemicals], etc, Fe 203 As a particle, nano 
tightness [particle globular form hematite, 0.06 micrometers It cannot be overemphasized that 
it C8n be used without limiting especially if the functional characteristic suitably asked also for 
the particle which] by Showa Deriko K.K. etc. is mentioned and is not mentioned concretely if 
needed can be demonstrated maintaining the quality of laminated glass. 
[0025] furthermore, about an organic system ultraviolet ray absorbent or an organic system 
heat ray absorbent As en organic system ultraviolet ray absorbent it is 2. - (2 - bydroxy-5'- 
methytphenyl) Benzotriazol. 2 - (2'-hydroxy [ - Buthylphenyl ] - 3*. 5' - JI and tert) 
Benzotriazol. 2 -(2 -hydroxy- 3 '-tert-butyl -5'-methylphenyl>-5 - Chlorobenzo triazoto. 2K2'- 
hydroxy [ - Buthylphenyl ] - 3*. 5' - JI and tert)-5-chlorobenzo triazote. 2 - (2'-hydroxy [ - 
Amyl phenyl ] - 3*. 5' - JI and tert) Benzotriazol system derivatives, such as benzotriazol, 
Moreover. 2, 4-dihydroxy benzophenono. 2 -hydroxy - 4 - Methoxybenzophenone. 2 -hydroxy - 
4 - Octoxybenzophenone. 2 -hydroxy - 4 - Dodecyloxy benzophenone. 2 2*- D (hydroxy -4 - 
Methoxybenzophenone, 2. 2' - Dihydroxy -4, a 4*-dimethoxy benzophenone, 2 -hydroxy - 4 - 
Methoxy -5 - Benzophenone system derivatives, such as a sulfo benzophenone. Moreover. 2- 
ethythexyl - 2 - Cyano [ - Cyanoacrytate system derivatives, such as 3 and 3'-diphenyl 
acrytate, etc. are mentioned. ] - 3. 3'-dipheny1 acrytate. ethyl -2 - Cyano Specifically. K is 
TTNUVIN327 [the Ciba-Geigy make] etc. 

[0026] Furthermore as an organic system heat ray absorbent it is N1R-AM1. As a near 
infrared ray absorbent it is SIR-114. SIR- 128, SIR-130, SIR- 132, SIR-169, SIR-103. PA- 
1001, and PA- 1005 to [imperial chemistry industrial company make] and a thing. The [Mitsui 
Toatsu Chemicals, Inc. make] etc. is mentioned. Especially the thing that can be used without 
Smiting if it demonstrates maintaining the quality of the laminated glass for which the object 
for a building and automobiles are asked cannot be overemphasized. 
[0027] furthermore, the thing for which the laminated glass which becomes with the above 
mentioned configuration can be used as various structural aperture material etc. — of course 
— especially — as the aperture material for automobiles — for example, a windshield and 
rear glass — it can be used for rear glass with a shade band, side glass, sunroof glass, or 
other various glass at things. 

[0026] Generally moreover, as sheet resistance of glass with a glass antenna for example, in 
case it is the resistance more than 20Kohm/opening and especially an antenna is contacted It 
is desirable that it is the high resistance 10M omega / more than opening. In the sheet 
resistance of under 10M omega / opening It is what cannot compare with the electric-wave 
permeability of the glass plate before making it a layered product and cannot be stored in the 



http://www4.ipdl.ncipi.gojp/cgr-bin/tran.web.cgi.ejje 



2006/05/10 



http://www4.ipdI.ncipi.gojp/cgr-bWtrBn_web.cgi_ejje 



2006/05/10 



JP.10-297945.A [DETAILED DESCRIPTION] 



5/10 



JP.10-297945.A [DETAILED DESCRIPTION] 



8 /,0 K— v 



fluctuation difference within IdB sufficiently sUbty certainly (as an absolute value), tn order 
( sufficiently stable ] to consider as the inside of the fluctuation difference within a less than 
IdB fluctuation difference (for example, less than 0.8 dB) certainly, more than ISM omega / 
opening As sheet resistance of the desirable layered product which furthermore satisfies 
enough electric-wave permeability abifity. an optical property, and physical chemical property, 
it is the range of 10C omega / below opening extent more than 20 M omega / opening. As 
more desirable sheet resistance, it is the range of 10G omega / below opening extent more 
than 22M omega / opening. 

[0029] this glass plate-like object and said layered product which has almost equivalent 
deetric-wavo permeability ability — especially — en optical property top — skillful — mutual 
— twining — the synergistic effect — bringing — **** — it considers as what [ equipped 
with the optical function which was markedly alike and was excellent in making it late as weP 
as having raised electric-wave permeability ability and the heat ray electric shielding engine 
performance ] that stood high and is the optimal as a windowpano for automobiles especially. 
[0030] that is. electric-wave permeability ability being brought close to said glass ptateHSte 
object infinite, and it supposing that' it is almost equivalent as a windowpano for automobiles, 
and solar radiation permeability looking like [ 65% or less ] the heat ray electric shielding 
engine performance markedly, raising it and amenity in having improved further The 
fluoroscopy nature which made the light permeability which an operator, a passenger, etc. 
need the insurance up etc. 65\ or more. For example. light permeabHity secures 70 otc.% or 
more etc.. and can make it possible to also dear a regulation top. And a light reflection factor 
required for prevention of the fluoroscopy nature lowering in an operator, a passenger, etc.. 
misconception, or fatigue of an eye can be made to reduce further from the conventional 
value, and it becomes the optimal electric-wave transparency mold heat ray ultraviolet-rays 
dectrio shielding laminated glass. For 68 - 70% or more, and a light reflection factor, 
moreover, solar radiation permeability is [ light permeability / 60% or less and excitation 
purity ] 15 - 10% or less 14% or less preferably as an object for automobiles, and, for 30% or 
more and a light reflection factor, moreover, solar radiation permeability is [ Eight 
permeability / 65% or less and excitation purity ] 20% or less 20% or less preferably as an 
object for a building. 

[0031] Further again the laminated glass of said electric-wave transparency mold heat ray 
ultraviolet-rays electric shielding For example, a perimeter part or a little larger part than the 
feeding point section is removed from a periphery edge by a certain width of face within the 
black frame of the periphery of a glass plate-like object or the part which moreover really 
casts or post-installs a mall (frame) like this feeding point section — removing — further — 
this antenna — a conductor — it cannot be overemphasized that the configuration, such as 
adopting the functional interlayer which contains an ultrafine particle except for ad or a part 
of parts, can be made free suitably. 

[0032] An interlayer has the heat ray electric shielding engine performance, and the glass 
which can be prevented from discovering more certainly electromagnetic interferences, such 
as a ghost phenomenon in the radio disturbance or TV image in broadcast of AM electric 
wave. FM electric wave. etc.. etc by being the semi-conductor film thru/or an insulator layer, 
and a high value about sheet resistance, and has sufficient electric-wave permeability ability 
can be obtained further again, and it can consider as an environment-friendly thing. Moreover, 
when the direct laminating of the film which has the heat ray electric shielding engine 
performance of said high resistance is carried out to a glass antenna element for example, it 
can be said that it was made not to affect electric-wave receiving performance degradation. 
[0033] Moreover, glass, the primer, the various functional fibn. etc. which is similar to a 
transparent clearance thru/or colored glass, tempered glass, or it as a glass plate-like object 
as mentioned above with minerals glass, organic glass or these compound glass, and the 
minerals manufactured especially with the so-called float glass process are glass with the 
coat film, is Green system glass and bronze system glass preferably, and can be adopted as 
gray system glass, blue system glass, etc further, for example. Moreover, things which can be 
further used as various sheet glass products, such as a plate or a bending plats, such as 
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by doubling and processing, and its manufacture approach Without affecting the interlayer 
layer for laminated glass currently used from the former Functional characteristics, such as 
heat insulation property, ultraviolet -rays cutoff engine performance, and electric-wave 
permeability ability, are given, moreover, control and the haze value of the color tone of a 
dearance thru/or coloring glare with reservation and reflexibility of the fluoroscopy nature 
excellent very low. and prevention of admiration etc. is brought about with sufficient balance. 
**. For example each trial of JIS R 3212 concerning the safety glass for automobiles etc. is 
deared, Can acquire the quality which is not different from conventional laminated glass, and 
neither special component presentation glass nor special surface treatment glass is needed. 
And it remains as it is. a laminated-glass production line present in use can be performed by 
laminated-glass-ized processing and the activity, easy moreover, it can respond to the 
magnitude and the gestaK of glass freely cheaply, and laminated glass can be obtained. 
Moreover, fluoroscopy nature, weatherability. shock resistance etc. are excellent in the 
laminated glass using the bipolar membrane which carried out the adhesion laminating of the 
vinyl chloride system resin film becoming what is excellent in penetration-proof, 
soundproofing, etc. in addition to the property mentioned above, and turning into a 
windowpone for automobiles useful as front window shield glass etc.. and the windowpano for 
automobiles which can be contributed to crew's safety in the car, amenity, etc. is offered 
[0041] As a result while having the ultraviolet-rays cutoff which becomes kind to solar 
radiation permeability, a great environment and a great man who the air conditioning 
effectiveness is heightened [ man ] and make amenity improve it shall have visile-ray 
permeability broad from a comparatively high thing to a low thing. Radio disturbance in 
broadcast of AM electric wave, an FM electhc-wave TV electric-wave band. etc. can be 
reduced. Television for vehicles since it is the electric-wave transparency engine 
performance of the usual float glass average Without reducing the receiving engine 
performance of the glass antenna for radio, a cellular phone, etc. Or con reduce 
dectromagnotic interferences, such as a ghost phenomenon, and the original glass antenna 
engine performance is demonstrated. Colored ( colorlessness to ] and the various color tones 
which can secure vehicle inside and outside and a comfortable environment and need 
dectric-wave permeability ability. Or it becomes electric-wave transparency mold heat ray 
uitravidet-rays electric shielding glass usable as glass, glass and glass, and laminated glass, 
such as a synthetic-resin plate and a bi layer, etc. The aperture material for automobiles, for 
example, a front window, of course especially as structural aperture material In a rear window, 
a side window or a sunroof, a shade band. etc. It can apply also to the glass for windshields 
enough especially, and the aperture material for airplanes etc. can be applied broadly, and the 
laminated glass which has the useful functionality used as the optimal thing for the latest 
needs, and its manufacture approach are offered. 
[0042] 

[Example] Hereafter, an example explains this invention concretely. However, this invention is 
not limited to the starting example. 

[0043] Example 1 20wt%ATO (conductive antimony content stannic acid ghost) Ultrafine 
particle (particle size of 0.02 micrometers following) distribution content OOP (dioctyl 
phthalaU) 10 g and usual It is PVC (polyvinyl chloride) about OOP lOOg. Resin It added to 
450g. and with other ultra videt ray absorbents etc it grade-scoured for about 15 minutes at 
about 70 degrees C by the mixer of 3 rofls. and mixed. It is the thickness of about 0.6mm 
before and after 190 ** with a die pressing appearance machine about the obtained raw 
material resin for film production. It film-ized to extent and rolled round on the rod. Let this be 
a film (A). 

[0044] Next the film (B) of two sheets and film (A) which were obtained from polyvinyl butyrol 
resin were pfled up so that a laminating configuration might become the polyvinyhbutyrar- 
resin (layer B) / polyvinyl chloride resin (layer A) / polyvinyr-butyral-resin layer (B). and the 
laminating interlayer of three layers was obtained. After having sandwiched this interlayer 
from both sides with the float glass with a thickness [ 2.3mm ] of with an one-side square 
[ 30cm square 3 of two sheets, respectively, putting this non-stuck by pressure sandwiches 



multiple glass besides laminated gloss and bilaycr glass, cannot be overemphasized. Moreover, 
•s board thickness, it is about 1.0mm It is about 12mm or less more than extent end is about 
2.0mm as an object for a building. About 1 0mm or less is desirable more than extent end it is 
about 1.5mm as on object for automobiles. It is about 3.0mm more than extent Below extent 
is desirable and it is about 2.0mm more preferably. It is about 23mm more than extent It is 
glass below extent 

[0034] Furthermore the polyvinyr-butyral-resin film or the ethytene-vinytacetate copolymer 
resin film particle size — 0.2 mum Make it distribute end it considers as a functional ultrafine 
particle distribution pbstitizer. the following functiond ultrafine particles — the inside of a 
piasticizer — less than [ 80.0wt% ] — This functional uttrsfino particle distribution piasticizer 
subsequently, in a polyvinyl- but yral system or en ethyl en o-vinylacetate copolymer resin 
solution Distributed addition is carried out st least, a pdyvinyt-butyral system or ethytene- 
vinytacetate copolymer resin — receiving — a functional ultrafine particle distribution 
piasticizer — less than [ S0wt% ] — That we decided to have added other additives suitably, 
to have carried out mixed kneading, and to have obtained from the raw material resin for film 
It is easy to distribute the direction which makes said functional ultrafine particle distribute in 
a piasticizer solution. Porucle size is 02. Distribution of the functional ultrafine particle below 

be equalized enough. It is because transparency is acquired and is because 
distribution win become difficult and equalization will become becoming is easy to be 
trustworthy less gradually, if the amount of mixing exceeds 80.0wt(s)%. desirable — or less 
about 20.0wt% — more — desirable — or less about lO.Owtt — still more preferably, it is 
extent more than below S.Owt(s) %0.5wt V and oven if too few. said effectiveness is lost 
[0035] moreover — if distributed addition of a functional ultrafine particle distribution 
piasticizer exceeds 50wt(s)% to a polyvinyl butyral or ethylene -vinylacetata copolymer resin, 
since it wilt be easy to come to cause trouble to the engine performance as an interlayer of 
not only distribution in a polyvinyl butyral or ethylene-vinylacetate copolymer resin but 
laminated glass — it is — desirable — or less about 45wt% — it is beyond about or less 
about [ 40wt% ] 10wt% more preferably. Moreover, the usual mixer, a Banbury mixer and the 
Br abend er mixer, a knead er, eta are used for mixed kneading. 

[0036] As a piasticizer, further again, for example Dioctyl phthalste (DOP). DHsodccyl 
phthalato <DtDP). dr-tridecyl phthalste (DTDP). butyl benzyl phthalate (BBP) etc. — phtheSc 
ester and tricresyt phosphate (TCP) — trioctytphoaphata (TOP) etc. — phosphoric ester and 
tributyt citrate — methyl acetyl triricinolate (MAR) etc — fatty-acid-ester and triothytene 
gfyed G 2- Such mixture such as polyether ester, such as ethyl butyrote (3GH) and 
tetra ethylene glycol dihoxonol, is mentioned. 

[0037] Furthermore said PVB As a solvent which dissolves system resin, ethyl alcohol, n- 
propyl alcohol, isopropyl alcohol, rt-butyl alcohol a methylene chloride, etc. are mentioned, for 
example. It is said EVA further again. As a solvent which dissolves system resin, toluene, a 
xylene, a methylene chloride, etc are mentioned, for example. 

[0038] Furthermore, as fibn-izing of said raw material resin for interlayer s, it is a mold 
extrusion method or the calendering roll method of a conventional method etc. as the 
thickness of an interlayer — about 02- 1.2mm extent — desirable — about 0.3-0.9mm It is 
extent. 

[0039] Furthermore, as said laminated-glass-ized processing, while carrying out temperature 
up from ordinary temperature to 120 ** under the autoclave method and reduced pressure, it 
is heating for 20 - 30 minutes etc in the temperature requirement of 60 - 120 **. and the 
crimp of uniform irregularity is prepared in a film front face, in addition, it cannot be 
overemphasized that various simple laminated-glass-ized processings are applicable suitably 
with a case. 
[0040] 

[Function] The laminated glass of this invention as mentioned above Coloring, a heat ray and 
ultraviolet-rays cutoff film. By having carried out distributed content of the ultrafine particle 
which has various kinds of functional ability, such as electric-wave transparency, suitably into 
the interlayer of the 2nd layer, and having considered as the laminated glass which becomes 
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object into the rubber back and carrying out indirect desulfurization mind with the degree of 
vacuum of 20torr for 20 minutes, it moved to 90-degree C oven with the deaeration condition, 
and this temperature was held for 30 minutes In this way, subsequently to the inside of an 
autoclave, thermocompression bonding processing of the sandwiches object which carried out 
temporary sticking by pressure with the vacuum press was carried out at pressure 12 kg/cm2 
and the temperature of 135 degrees C, and the transparent glass laminate was produced. 
[0045] Subsequently, deaeration reduced pressure of the inside of a bag is carried out this 
layered product is put into the vacuum bag made of rubber, after holding about about 20 to 30 
minutes with about 80 - 110** extent it once carries out by ordinary temperature, and the 
layered product taken out from the bag is put into autoclave equipment and it is the pressure 
of about 10- 14kg/ cm 2. The grade carried out appfecation-of-pressure heating for about 20 - 
40 minutes with temperature 1 10 [ about ] - 140 ** extent and laminated-glass-ized 
processing was carried out 

[0048] Following measurement and assessment were performed about the obtained laminated 
glass. 

[Optical property]: The permeability of a between with a wavelength of 34O-18O0nm was 
measured with the spectrophotometer (340 the account of type **, Hitachi make), and the 
fcght permeability Tv (380-780nm). the solar radiation permeabSity Ts (340-1 eOOnm). 
excitation purity, a color tone, etc. were searched for(%) by JIS Z8722 and JIS R3106. or JIS 
Z 8701. 

(Whenever [ cloudy ]]: Haze value H JIS K6714 It was based and asked by carrying out As an 
object for a building. 1% or less was considered as acceptance as an object for automobiles 3% 
or less. 

[Electric-wave permeability] :KEC By method measurement (electric-field shielding- effect 
measuring instrument), it is 3mm of the usual board thickness about the reflection loss value 
(dB) of the range of IQ-IOOOMHz of electric waves. A clear glass (floor line 30 veneer article 
and comparison. The absolute value (**dB) of the difference considered less than 2dB as 
acceptance. 

[Adhesive property]: It is 1 6**4 at the temperature of -1 8**0.6 **. Time amount neglect is 
carried out and it is interlayer exposure extent in exfoliation of the glass after adjustment and 
in hammer **. Few things were considered as acceptance. 

[Thermal resistance]: It is 2 at the boiling underwater of 100 **. After carrying out time 
amount extent boding, except for 10mm of circumferences, the thing without abnormalities, 
such as a crack of generating of ** in the remaining part cloudy weather, and glass, was 
considered as acceptance. 

[Moisture resistance]: After putting for two weeks into adjustment of 50** 2 ** and relative 
humidity 95**4 %, the thing without abnormalities, such as a crack of generating of **. cloudy 
weather, and glass, was considered as acceptance. 

[Electrical characteristics]: Measure with the Mitsubishi Petrochemical tabulation side 
quantity ohm-meter (HIRE ST A HT-210). It passes more than I0M omega / opening (sheet 
resistance). 

[0047] The solar relation permeability Ts about 77.7% About 55.0%, [ a result and the light 
permeability Tv ] The neutral color tone of a gray system with excitation purity Pe light at 0.7 
% extent There is also no flash by echo and the haze vabe H serves as abbreviation 0.3 % 
extent, optical prop er ties, such as excellent enough heat ray electric shielding nature — 
markedly — alike — high surface resistivity — usually — the veneer glass average — for 
example, 80MHz (FM radio band) About 520- 1630kHz (AM radio band) Electric-wave 
permeability equivalent to veneer glass is usuaDy shown especially, etc. — And sufficiently 
stable adhesive property, outstanding (hernial resistance and outstanding moisture resistance 
are shown, and all are acceptance. The laminated glass which is not different from usual 
laminated glass can be obtained, with the outstanding amenity, it is kind to an operator, a 
passenger, or an environment safety is high, moreover. AM band is begun, and reception can 
do various electric waves comfortably, a structural windowpano is natural — the windowpano 
for automobiles — especially — an antenna — it was what can adopt enough also to a 
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conductor, simultaneously the windowpane for automobile I which it has. and can reply to 
expectation enough. 

[0048] In addition, when various properties, such as weetherebHity (change should not have 
about 1000 hourlight permeability mostly at an example and a sunshine weather meter), were 
otherwise evaluated, it was what aO pass. 

[0049] Furthermore, in the windowpane for automobiles of the same configuration, when 
controlled to hold said intertayer to a 10 degrees C - 50 degrees C temperature requirement 
it was what obtains the same result with having mentioned above and contributes to the 
silence of the vehicle interior of a room enough. 

[0050] in addition, the obtained sample — the gaging system of sound radiant power — sound 
radiant power — measuring — a reverberation method — sound transmission loss — 
measuring — further — J1S 32 1 1 . J1S 3212, and J1S R3205 etc — when evaluated according 
to the convention, it had enough the engine performance as an expected windowpane for 
automobiles, and excelled. 

[0051] example 220wt%ATO (conductive antimony content stannic acid ghost) Uttrofine 
particle (particle size of 0.02 micrometers following) distribution content 3GH (triethylene 
gtycohC 2- ethyl butyrste) It is PVB (polyvinyl butyrel) about 10 g and the usual 3GH 130 g 
Resin It adds to 48Sg Furthermore, it is TOSUPA-RU 120 (Toshiba Silicone) as an adhesion 
regulator. 5g added, and with other ultraviolet ray absorbents etc. it grade-scoured for about 
15 minutes at about 70 degrees C by the mixer of 3 rolls, end mixed. H b the thickness of 
about 0.8mm before and after 190 ** with a die pressing appearance machete about the 
obtained raw material resin for film production. It fibrt-ized to extent, rolled round on the roll, 
it sandwiched with the polyvtiyl-butyral-resin film like the example 1. and the three-layer 
layered product was obtained. 

[0052] Next, about 2.0mm in magnitude abbreviation 300rnmx300mm and thickness Clear glass 
substrate (floor line 2) It used and doubled like the example 1. Subsequently, laminated-glass- 
ized processing was carried out tike the example 1 . 

[0053] The obtained laminated glass was an expected thing which shows each physical 
properties, such ss an optical property Tv was excellent 802% end Ts was excellent in H of an 
optical property like the examples 1. such as 0.4 V 58.5% and electric-wave permeability, and 
quality, with sufficient balance. 

[0054] Example 320wt%fTO (conductive tin content indium oxide) UTtrafine particle (psrticte- 
size 0.1 mum following) distribution content BBP (butyl benzyl phthalate) 10 g and usual It is 
PVC resin about BBP70g. It added to 300g and glass laminate-ized processing was carried 
out like the example 1. 

[0055] Next about 2.0mm in magnitude abbreviation 300rnmx300mm and thickness Clear glass 
substrate (floor Iine2) It used and considered as the layered product like the example 1 . 
Subsequently, laminated-glass-ized processing was carried out like the example 1. 
[0056] The obtained laminated glass was an expected thing which shows each physical 
properties, such as an optical property Tv was excellent 71.3% and Ts was excellent in H of an 
optical property like the examples 1. such as 0.4 %. 46.1% and electric-wave permeability, and 
quality, with sufficient balance. Moreover, the panmel value was seven to about eight and was 
a thing suitable for structural laminated glass. 

[0057] In addition, it cannot be overemphasized that it carries out like an example 3 also in 
examples 1 and 2, and it can adjust as the object for a building or an object for automobiles 
suitably, and can use about a panmel value. 
[0056] 

[Effect of the Invention] As mentioned above, this invention by having made the functional 
ultra fine particle into the laminated glass which carries out distributed content and its 
manufacture approach at the interlayer layer Without having big effect on the intertayer layer 
for laminated glass currently used from the former Functional characteristics, such as heat 
insulation property, ultraviolet-rays cutoff engine performance, and electric-wave permeability 
ability, are given, moreover, control and the haze value of the color tone of a clearance 
thru/or coloring glare with reservation and reflewbility of the fluoroscopy nature excellent 



very low. and prevention of admiration etc. is brought about with sufficient balance. •». The 
quality which is not different from conventional bmmated glass can be acquired, it remains ss 
it is and a laminatad-glass production bne present in use can be performed by lamina ted- 
gjass-uod processing and the activity. Cheaply, easy moreover, it can respond to the 
magnitude and the gestslt of glass freely, and can carry out As a result heighten the air 
conditioning effectiveness, make amenity improve, and are kind to an environment or a man. 
Broad fluoroscopy nature can be obtained. AM electric wave, an FM electric-wave TV 
electric-wave bend. etc. Television for [ as electric-wave transparency engine performance of 
the usual float glass average } vehicles. Can secure the glass antenna engine performance for 
radio, a ceButar phone, etc and the original glass antenna engme performance ts 
demonstrated. A building and vehicle inside and outside and a comfortable environment can 
be secured. It becomes electric-wave transparency mold heat ray ultraviolet-rays electric 
shielding glass usable as laminated glass of colored and various color tones etc from 
colorlessness. Of course especially as various structural aperture material, the various 
aperture material for automobPes, the laminated glass which has the useful functionality which 
can apply broadly the glass for windshields and the aperture material for airplanes, other 
industrial glass, etc. especially, and becomes the optimal thing for the latest needs, and its 
manufacture approach can be offered. Moreover, as mentioned above, according to the 
windowpane for automobiles of this invention, a loss factor is secured near maximum. Can 
make the whole glass into the high d am p b ig - e ngine performance, and it excels in each 
property, such as sound, an oscillation, and noise insulation. The noise in the car which it is 
filled with the vehicle interior of a room, and contains a sound is reduced, silence is acquired, 
and the windowpane for automobiles which has high safety and high amenity more is offered, 
such as becoming what is moreover excellent in fluoroscopy nature. weathersbEty and shock 
resistance, or penetration— proof. 

[Translation done.] 
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